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Abstract 
MBA is one of the most preferred career choices, students make to pursue their post graduation studies. It is often perceived that 
the quality and success of MBA program also depends on the merit and distinction of the incoming students. The objective of our 
study is twofold: a) to rank the candidates, based on their suitability for the program and b) select and shortlist the criteria that 
influence in the evaluating best students for MBA program.  In this work, we present a multi-criteria evaluation framework using 
Mahalanobis Taguchi System (MTS) approach. Various criteria considered in our study are scores obtained by a candidate in 
class 10, class 12, and scores at qualifying degree, work experience, entrance test marks, group exercise score and personal 
interview score. MTS uses Mahalanobis Distance (MD) to quantify the deviation of a candidates score(s) from supposedly ideal 
scores, whereas, orthogonal array (OA) and the signal/noise (SN) ratio are used to optimally select the criteria for evaluation. 
This study may help institutions and universities to select better quality students. 
 
© 2013 The Authors. Published by Elsevier B.V. 
Selection and/or peer-review under responsibility of Symbiosis Institute of Management Studies. 
Key words: Evaluation and Ranking of students for MBA program; Multi-criteria Decision making; Mahalanobis Taguchi system 
(MTS) 
 
* Corresponding author. Tel.: +0-000-000-0000 ; fax: +0-000-000-0000 . 
E-mail address:  dydirector@siib.ac.in 
© 2014 Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and/or peer-review under responsibility of Symbiosis Institute of Management Studies.
Available online at www.sciencedirect.com
655 Manisha Ketkar and Omkarprasad S. Vaidya /  Procedia Economics and Finance  11 ( 2014 )  654 – 664 
1. Introduction 
Education is gaining prime importance in today’s competitive scenario. Students acquire professional degrees in 
science, medicine, accounting, management, law, etc. that give them an edge over others in their career. Businesses, 
on the other hand, looks for expert managers to effectively make strategic and operational decisions.  Many 
multinational companies are setting up their branches and offices in different parts of the world to hire local talent.  
Post-graduation has become a pre-requisite for many jobs. Management education has been on forefront as it opens 
up several opportunities for the candidates. MBA, i.e., Masters of Business Administration is known to be one of the 
most common career choices amongst the youth today. This is because of the benefits that the course offers.  
 
The cost of MBA education is comparatively high but students today have wide choices in selection of the MBA 
programs and the colleges/universities offering them. Therefore the students are very careful while selecting a 
particular B-school/university. There are studies to find out various factors that students generally evaluate while 
selecting an institute for MBA education. Patel and Patel (2012) analyzed the factors influencing the decision of 
selection of institute for master degree using factor analysis and means score analysis. The authors used primary 
data through personal interviews of nearly a hundred and fifty students for their analysis. Temtime and Mmereki 
(2011) explored the perceived quality, relevance and the challenges in the MBA programme of University of 
Botswana through questionnaire and face to face interviews. They also offered several suggestions to overcome the 
gap. Fisher and Kiang (2007) followed the Tracy and Woldfogel (1997) approach to evaluate various MBA 
programs relative to their peer group based on value added to students. The authors used computer software that 
implemented Data envelopment analysis (DEA) to evaluate these MBA programs.  Chen (2007) developed a model 
to explain the decision making process of international graduate students from East Asia in selecting Canada to 
pursue advanced education. The author also used a push-pull model to understand the strengths of and relationships 
among various factors that influence the choice of a country, institution, program, and city.  Kathawala, Abdou and 
Elmuti (2002) compared the traditional MBA with on-line MBA through SWOT analysis considering the view 
points of universities, professors and students. We observe that there are studies made from the perspective of 
aspiring students choosing appropriate business school, however we did not see much work on the B-schools / 
colleges selecting students.  
 
It is imperative that more and more students apply for admissions ina college/ university so that it would have a 
wide choice in selecting the right candidates. This would happen provided the college/university has a good track-
record on various grounds.  Especially, in the country like India, the major factor in students selecting a college is 
placement record as put forth by the study of Patel and Patel, (2012). 100% placement depends on the 
college/university being able to produce best managers, which actually depends on attracting and selecting the best 
and brightest students.  It is a vicious circle. In most other masters’ programs, students complete the graduation and 
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then pursue the masters like law, medicine, etc. But in MBA, there is a trend to take up this course with some work 
experience. In fact some of the industries also sponsor candidates to MBA courses for educational advancement. 
MBA, in some of the companies, is a key prerequisite for career progression. This assumes that the brightest and 
most qualified candidates are given the opportunity to pursue such a degree.  The selection strategy of any college or 
university is an important decision about selecting students which would be best ‘fit’ for the industry, i.e, with bright 
educational background, relevant work experience, behavioural factors, right attitude, team work, etc. Therefore, 
selection of students is a multiple-criteria decision-making process of matching the student’s capabilities with the 
industry requirements through appropriate MBA education. 
 
Generally each B-scholar university has its own selection process. Mostly a written test or a common entrance test is 
administered to choose the candidates for the next round. For matching the qualitative requirements and further 
short-listing of candidates, group exercises and personal interviews, etc. are also conducted. These criteria are 
decided based on the judgement of the selection committee. 
 
There are few studies on appropriateness of selection criteria used by MBA schools. For instance, Sudsakorn, and 
Swierczek, (2009) investigated the management competencies required by a Master of Business Administration 
graduate to succeed as a global business manager in an increasingly competitive business environment in Asia. The 
authors used MANOVA and step-wise regression to analyse nearly six hundred MBA students from thirteen 
universities in Thailand and Hong Kong. They also examined whether the past experience and cultural values of 
MBA students had any significant influence on their management competencies. The authors provided some 
recommendations to improve MBA programs. Krishnan (2008), studied the impact of two-year fulltime residential 
MBA program on students’ values using a longitudinal design with the data collected over 7 years from a business 
school in India vis-a-vis expectations of the corporate world. Gropper (2007) used regression analysis to examine 
the relation of several factors, including the Graduate Management Admission Test (GMAT) score, undergraduate 
background, and work experience to academic success in an executive MBA program. The authors also presented a 
descriptive statistics of the student data from 1998 to 2005 of College of Business at Auburn University of USA.  
Dreher and Ryan (2002), explored the effects of pre-MBA work experience on post-MBA career outcomes 
reanalysing the data they had used for their 1996 study. Their outcome was surprisingly contrary to general belief 
that MBAs without prior work experience did very well than some of their experienced counterparts. They proposed 
to use pre-MBA work experience as only the predictor of academic success and not as a selection criterion. We 
observe that there is a need to study the student selection criteria as applied in MBA schools/universities so that they 
get best of the candidates.  
 
We propose to apply Mahalanobis Taguchi System (MTS) to evaluate the student selection process for MBA 
program. MTS uses Mahalanobis Distance (MD) to measure the degree of abnormality and principles of Taguchi 
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methods to optimally select among the criteria. 
2. Mahalanobis Taguchi System  
Professor P.C. Mahalanobis, a well-known statistician, introduced a statistical tool called the Mahalabonis Distance 
(MD) in 1930, to distinguish the pattern of a certain group from other groups. Dr. Genichi Taguchi proposed robust 
engineering in 1950 to improve the engineering quality that can be measured in terms of deviations from the ideal 
performance. The Mahabolonis - Taguchi system (MTS) combines MD with Taguchi’s robust engineering and is 
used for optimizing the multidimensional systems. MTS is a very economic approach not only for diagnosis but also 
for anticipating / predicting systems.  
 
As described by Cudney E. et al. (2007), to construct a multidimensional measurement scale, it is important to have 
a distance measure. The distance measure is based on the correlation between the variable and the different patterns 
that could be identified and analyzed with respect to a base or reference point. In the MTS, the Mahalanobis space 
(reference group) is obtained using the standardized variables of healthy or normal data. The Mahalanobis space 
(MS) can be used to discriminate between normal and abnormal objects. The number of attributes is then reduced 
using orthogonal array (OA) and signal-to-noise ratio (SN) by evaluating the contribution of each attribute. Level 1 
in the OA means the factor should be included. Level 2 means the factor should be excluded. S/N ratios measure the 
effect of including or excluding a factor in the MTS. 
 
Several papers are seen in literature implementing MTS in engineering domain, for instance: Nagao et al. (2001) 
applied MTS for face identification system whereas Mohan et al. (2008) applied for determining the grip length 
deviation. In another work, Mahalakshmi and Ganesan (2009) applied MTS to identify the optimal location for 
aquaculture development, whereas Yang and Cheng (2010) used it in inspection process of bump height of flip chip 
packaging. Cudneyet al. (2007), Lee and Teng (2009), Su and Hsiao (2007), Wang et al. (2004), etc. have compared 
MTS with other methods and inferred that MTS was a better method on various aspects such as prediction for 
multivariate data, identifying a reduced set of useful criteria and as a predictive method for analyzing patterns in 
multivariate cases.MTS is known as a technique for comparison that has ability to handle a large number of criteria 
with relative ease. (Cudney et al., 2006, 2007 and 2008). 
 
In the next section, we present an approach of student (here a candidate) selection process using MTS and present a 
proposed framework. Later, we present an illustration of one reputed B-school in India with seven criteria. 
Conclusions are finally presented.  
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3. Proposed Framework 
The four step procedure using MTS (Taguchi et. al, 2001) is explained as follows: 
Step 0:  
Identify the criteria for evaluation, and gather relevant candidate’s admission data.  
Step 1:  
Identify a “normal” group. This is done by selecting the data points that necessarily are within the given 
specifications for each of the criteria under consideration. The framework of selection of such criteria 
depends on how the educators’ foresee their prospective student as. These are the ‘must be’ or ideal for a 
candidate.  Selection of this ‘normal’ group is most important feature in the analysis, although they can be 
selected at random.  
The data points, for each of the criteria, are normalized using the following expression. 
𝑧௜ =
𝑥௜ − ?̅?
𝜎௫  
    Where i=1,2,3…k                                             (1) 
Thus, we get a normalized vector Z for each of the data sets given various criteria for evaluation. A 
correlation matrix [A] and the inverse correlation matrix [A-1] is then obtained using the normalised values 
for the criteria. We then compute Mahalanobis Distance MD for each data set (sample) from the normal 
group by the following expression.       
𝑀𝐷௜ = ଵ௞ 𝑍𝐴ିଵ𝑍்                                                           (2) 
Where i=1,2,3…k 
Step 2:  
Actual observed data sets or the “Abnormal” observations are selected and normalized using the following 
expression.  
𝑧௜ = ௫೔ି௫̅ఙ೙೚ೝ೘ೌ೗                                                                          (3) 
According to the MTS theory, the MD values of these “abnormal” observations will be larger than the MD 
of “normal” observations if they do not lie within the specified tolerance limit. 
Step 3:  
In this step we screen significant criteria based on Taguchi concepts. A suitable Orthogonal Array (OA), a 
table listing all the combinations of the criteria with two levels (absence and presence)of a criteria is 
formulated. S/N ratio is obtained for each criteria using:  
ƞ = 10 log ଵభ
೙∑
భ
೤మ
                                                                 (4) 
 
Where y is MD of abnormal data 
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Step 4:  
In this step we compute the values of MD based on significant criteria using the expression (1). These 
computed values represent the degree of deviation of the candidate from the specification of the criteria.  
 
1. Illustration: 
 
Here we present an illustration for the proposed approach considering for an evaluation and ranking process of a B-
school in India. 
 
Step 0:  
We initially consider seven criteria for the analysis.  Various data points are selected, at random, within the specified 
“ideal” range. The specified range is shown in Table 1. These criteria are considered based on candidate’s better 
classroom-placement performance. The values are shown in Table 2.  
Criterion Criterion code  Desired Minimum and Maximum 
values 
10th Std marks (%) 10th 90, 100 
12th Std marks (%) 12th 85, 100 
Graduation marks (%) Grad 80, 100 
Number of months of Work Experience Exp 24, 36 
Entrance Test marks Test 35, 40 
Group Exercise marks 
Personal Interview marks 
GE 
PI 
18, 20 
17, 20 
Table 1: Given specification limits 
Step 1: Construction of MS 
Having collected the data, we compute the MD using the expression (1).  
Sr. No 10th 12th Grad Exp Test GE PI MD 
1 96.45 91.68 86.85 34 36.845 18.590 18.679 1.88 
2 96.05 91.29 92.23 29 37.865 18.909 19.269 0.19 
3 90.68 88.16 93.36 30 37.365 18.420 18.663 0.33 
4 95.09 89.62 93.37 30 38.188 18.789 18.836 0.29 
5 95.68 94.72 87.87 33 37.804 19.381 18.694 0.22 
6 95.45 98.20 89.80 36 36.510 19.707 19.047 0.37 
7 92.34 93.80 88.69 32 37.727 18.706 18.033 0.31 
8 97.12 94.45 88.13 34 38.721 19.331 17.422 0.30 
9 96.11 95.79 88.13 28 37.150 19.529 19.138 -0.65 
10 97.47 88.82 88.47 28 38.289 19.604 17.660 -0.61 
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11 94.26 87.53 89.44 27 37.448 19.095 17.791 -0.42 
12 94.80 92.23 91.39 33 38.714 19.232 19.432 0.17 
13 95.32 92.66 96.21 31 38.095 19.053 18.447 -0.16 
14 95.07 96.60 82.92 32 38.103 18.689 18.688 0.84 
15 95.66 93.47 89.68 31 36.853 19.218 18.740 0.26 
16 92.75 92.46 91.08 30 36.565 19.418 18.341 -0.58 
17 95.64 94.32 85.72 32 37.101 19.549 18.533 0.09 
18 96.11 95.79 89.76 29 38.205 19.190 18.650 -0.44 
19 96.96 92.32 92.22 30 38.643 18.725 18.787 0.43 
20 93.51 94.80 87.83 30 37.151 18.856 18.528 0.11 
21 92.26 89.84 96.22 31 38.093 19.182 18.268 -0.62 
22 95.57 93.72 94.74 28 37.641 19.120 18.404 -0.64 
23 94.59 90.96 87.92 27 37.398 19.416 18.371 -0.79 
24 92.85 94.09 88.31 32 37.874 18.874 17.664 0.10 
25 94.92 92.46 91.77 33 37.132 19.178 18.730 0.45 
26 96.13 88.30 89.86 28 37.797 19.272 19.180 -0.12 
27 96.87 96.26 89.04 24 39.055 18.761 18.384 -0.92 
28 93.48 96.24 90.18 27 38.410 19.107 19.196 -1.09 
29 95.37 86.52 89.93 30 38.399 19.045 18.633 0.29 
30 94.20 88.80 87.10 29 38.350 18.769 17.851 0.17 
31 92.95 87.61 95.47 30 35.991 19.228 18.584 -0.09 
32 92.56 92.36 88.53 29 37.797 19.010 18.491 -0.42 
33 96.68 97.44 88.52 29 37.092 19.159 18.509 -0.14 
34 94.36 92.01 89.08 31 38.865 18.987 18.518 0.00 
35 94.53 92.70 88.89 30 37.363 19.005 18.852 0.16 
36 94.76 91.66 87.61 29 38.232 19.027 17.642 -0.25 
37 93.40 93.29 89.89 30 37.864 19.089 17.782 -0.45 
38 95.80 95.08 89.77 30 35.142 18.589 18.885 1.13 
39 93.21 93.53 94.91 28 35.912 19.100 18.331 -0.60 
40 93.99 91.27 90.86 29 38.048 19.156 18.682 -0.46 
41 94.28 94.85 90.65 28 37.533 18.896 18.540 -0.39 
42 95.54 92.15 95.19 29 37.932 19.243 18.333 -0.61 
43 94.57 94.58 89.01 29 37.328 18.971 18.174 -0.18 
44 94.94 93.37 86.80 32 36.747 19.573 18.630 0.05 
45 98.04 90.60 90.07 29 37.708 19.067 18.213 0.31 
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46 90.47 92.75 88.58 29 37.420 18.663 19.655 -0.08 
47 94.84 95.03 90.57 31 36.740 19.140 18.854 0.14 
48 92.19 94.02 92.34 29 38.052 18.505 18.075 -0.26 
49 94.22 94.44 87.64 30 37.069 18.732 18.295 0.38 
50 95.25 92.90 90.15 31 38.730 19.128 18.188 -0.16 
51 93.13 93.58 91.51 32 37.882 19.258 18.497 -0.32 
52 95.28 91.51 90.26 29 38.286 18.807 18.336 0.06 
53 95.01 90.46 88.41 31 36.804 18.481 17.994 1.18 
54 95.00 89.47 86.41 27 36.361 18.936 18.240 0.20 
55 94.58 90.79 87.96 28 36.215 19.339 18.016 -0.31 
56 96.85 96.21 90.63 32 37.436 19.410 18.657 0.04 
57 97.28 91.96 86.86 29 37.104 19.140 18.147 0.30 
58 97.21 88.31 89.81 29 37.817 18.885 18.854 0.62 
59 96.14 94.50 86.86 29 36.869 19.061 17.936 0.11 
60 100.00 89.04 89.40 26 38.471 18.955 18.781 0.24 
Average        -0.001 
Table 2: Normal data sets 
 
Step 2: Validation of MTS 
Few abnormal observations (actual observations based on past data) and the computed MDs are worked and are 
shown in Table 3. 
Sr. No 10th 12th Grad Exp Test GE PI MD  
1 82.80 76.80 72.00 0 19.83 10.50 10.00 289.10 
2 70.40 61.20 62.05 20.00 13.28 9.67 13.25 358.70 
3 88.80 82.20 82.50 16.00 23.94 14.08 12.75 124.11 
4 69.76 62.00 67.70 0 19.89 11.58 10.00 270.96 
5 75.20 77.40 80.30 16.00 19.89 13.50 12.50 170.14 
6 74.40 70.38 49.30 0 13.33 14.17 12.75 279.07 
7 84.33 88.17 63.56 26.00 21.22 9.67 10.75 286.53 
8 84.20 81.80 77.79 34.00 23.11 8.33 12.75 306.18 
9 81.60 89.25 62.11 20.00 22.67 10.83 14.00 206.31 
10 89.40 86.40 74.38 18.00 20.11 9.00 12.75 306.63 
11 88.02 83.00 72.31 29.00 15.44 9.33 8.75 394.14 
12 85.00 85.00 75.00 23.00 23.72 14.17 12.50 122.10 
13 90.60 85.00 79.00 17.00 21.39 12.92 15.00 155.29 
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14 85.60 73.00 89.62 17.00 19.28 11.25 9.25 276.00 
15 91.80 82.80 82.20 16.00 19.28 15.00 13.25 146.23 
Average 246.10 
Table 3: Abnormal data sets 
 
Step 3: Screen important variables 
L8 OA is selected for selecting the criteria.  The formulated L8 along with various S/N ratios is shown in Table 4.  
10th 12th Grad Exp Test GE PI 
1 Yes Yes Yes Yes Yes Yes Yes 
2 Yes Yes No Yes No No No 
3 Yes No Yes No Yes No No 
4 Yes No No No No Yes Yes 
5 No Yes Yes No No Yes No 
6 No Yes No No Yes No Yes 
7 No No Yes Yes No No Yes 
8 No No No Yes Yes Yes No 
yes 158.94 161.15 171.10 157.89 187.80 185.30 175.22 
No 178.86 176.66 166.71 179.92 150.01 152.51 162.59 
Average Yes 39.74 40.29 42.77 39.47 46.95 46.32 43.80 
Average No 44.72 44.16 41.68 44.98 37.50 38.13 40.65 
Difference -4.98 -3.88 1.10 -5.51 9.45 8.20 3.16 
Table 4:  OA and average responses 
Any criterion with marginally positive or negative gain denotes its negative impact and hence is not considered for 
evaluation.   
From Table 4, it is clear that criterion such as: Test, GE, and PI have positive gains whereas Grad has a marginally 
positive gain and 10th, 12th, andExp have a negative gain. Hence Test, GE and PImarks are considered to be useful 
for a confirmation run.  
 
Step 4: Prediction of future observations with important criteria 
The MDs corresponding to the abnormal observations based on shortlisted criteria are worked out as shown in Table 
5. 
Sr. no MD Rank 
1 425.17 10 
2 605.28 15 
3 183.43 1 
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4 365.71 7 
5 263.28 5 
6 371.76 8 
7 452.49 11 
8 528.54 13 
9 355.25 6 
10 517.25 12 
11 586.56 14 
12 185.09 2 
13 263.05 4 
14 400.47 9 
15 223.72 3 
Average 381.80 
Table 5: MD values with shortlisted criteria 
It can be observed that the value of average MD i.e. 381.80 obtained in Table 5 (using shortlisted criteria) is higher 
than that obtained in Table 4 (average MD = 246.10), obtained for all seven criteria used. This indicates a better 
discriminatory power, by using lesser criteria for MD computation namely entrance test marks, group exercise and 
personal interviews marks to select the candidate. Based on these MD values, the candidate can be ranked in 
ascending order. It is clear that lesser the MD value, the deviation from the ideal expected values will be less and 
hence, the candidate has good chance of being selected.  
4. Conclusions 
In this application based research paper, we attempt to provide a generic framework for a student selection process, 
with emphasis for a B School. This MTS based approach considers multiple criteria evaluation scheme.  
 
MTS is a suitable option for evaluation as it provides an approach to optimally select and decide appropriate criteria 
for evaluation. This focused evaluation based on most relevant criteria would thereby give better results in terms of 
the best fitted candidates; reduce the time and the cost. It would help identifying the best talent, closer to the 
requirements of the B-school. Selection of right students help improved ranking of the college/university, thereby 
attracting more and best recruiters. 
 
The impact of these parameters however should be validated with the educational and career performance of these 
candidates. Recruiters and business schools should make informed decision on the criteria of selection of students. 
 
 
664   Manisha Ketkar and Omkarprasad S. Vaidya /  Procedia Economics and Finance  11 ( 2014 )  654 – 664 
References 
1. Chen L., (2007), Choosing Canadian graduate schools from afar: East Asian students’ perspectives, High Education, 54:5, 759-780   
2. Cudney E., Hong J., Jugulum R., Paryani K., Ragsdell K., Taguchi G. (2007), An Evaluation of Mahalanobis-Taguchi System and 
Neural Network for Multivariate Pattern Recognition, Journal of Industrial and Systems Engineering,  1:2, 139 -150. 
3. Cudney E., Paryani K. and Ragsdell K. (2006), Applying the Mahalanobis–Taguchi System to Vehicle Handling, Concurrent 
engineering: Research and Applications, 14, 343-354.  
4. Cudney E., Paryani K., and Ragsdell K. (2007), Applying the Mahalanobis-Taguchi System to Vehicle Ride, Journal of Industrial and 
Systems Engineering, 1:3, 251-259. 
5. Cudney E., Paryani K., and Ragsdell K. (2008), Identifying Useful Variables for Vehicle Braking Using the Adjoint Matrix Approach 
to the Mahalanobis-Taguchi System , Journal of Industrial and Systems Engineering, 1:4, 281-292. 
6. Dreher G. and Ryan K., (2002), Evaluating MBA-Program Admission criteria: the relationship between pre- MBA work Experience 
and post- MBA outcomes, Research in Higher Education, 43:6, 727-744. 
7. Fisher D., and Kiang M., (2007), A Value-Added Approach to Selecting the Best Master of Business Administration (MBA) Program, 
Journal of Education for Business,  
8. Gropper D., (2007), Does the GMAT Matter for Executive MBA Students? Some Empirical Evidence, Academy of Management 
Learning & Education, 6 : 2, 206-216 
9. Kathawala Y., Abdou K. and Elmuti D., (2002), The Global MBA a comparative assessment for its future, Journal of European 
Industrial Training, 26:1, 14-23 
10. Krishnan V. (2008), Impact of MBA Education on Students' Values: Two Longitudinal Studies, Journal of Business Ethics, 83:2, 233 
- 246  
11. Lee Y. and Teng H., (2009), Predicting the financial crisis by Mahalanobis–Taguchi system – Examples of Taiwan’s electronic sector, 
Expert Systems with Applications, 36 (2009), 7469–7478. 
12. Mahalakshmi P. and Ganesan K. (2009), Mahalanobis Taguchi System based criteria selection for shrimp aquaculture development, 
Computers and electronics in agriculture, 65, 192-197. 
13. Nagao M. Yamamoto M. Suzuki K. and Ohuchi A., (2001), A face identification system based on the Mahalanobis-Taguchi System, 
International Transactions in Operational Research, 8, 31 – 45. 
14. Patel R. and Patel M., (2012),  A study on perception and attitude of students regarding factors which they consider while making 
selection of institute in MBA programme in Gujarat state, Journal of Arts, Science & Commerce, E-ISSN 2229-4686,  ISSN 2231-
4172, III : 1, 115-121 
15. Su C. and Hsiao H. (2007), An Evaluation of the Robustness of MTS for Imbalanced Data, IEEE Transactions on knowledge and data 
engineering, 19 :10, 1321-1332. 
16. Sudsakorn T., and Swierczek F., (2009), Management competencies: a comparative study between Thailand and Hong Kong, Journal 
of Management Development, 28: 7, 569-580 
17. Temtime Z. and Mmereki R., (2011), Challenges faced by graduate business education in Southern Africa Perceptions of MBA 
participants, Quality Assurance in Education, 19: 2, 110-129. 
18. Wang H., Chiu C., Su C., (2004), Data classification using the Mahalanobis -Taguchi system, Journal of the Chinese Institute of 
Industrial Engineers, 21:6, 606-618.  
19. Yang T. and Cheng Y., (2010), The use of Mahalanobis–Taguchi System to improve flip-chip bumping height inspection efficiency, 
Microelectronics Reliability, 50, 407–414. 
 
